with and without diverticular disease, from those of the remainder of the series. Large bowel motility was studied in a small number of patients.
Method
The retrospective study covers the period 1950 to 1967 (inclusive). The primary source of the data was the case records, the information being transferred to cards and the material analysed by Atlas computer.
The diagnosis of faecal stasis in colitis was made when a change of bowel habit occurred becoming less frequent than normal and/or the need for laxatives. Radiological evidence of faeces in the proximal colon was usually obtained. Barium often persisted in the right half of the colon a week or even a month after a barium enema (Figs. 1 and 2). Diverticular disease was diagnosed on the presence of one or more diverticula with or without radiological evidence of motor or inflammatory abnormality in the colon.
Faecal stasis and diverticular disease in ulcerative colitis females. One hundred and ninety-one patients were in a first attack of colitis and 208 in relapse.
MOTILITY STUDIES
Motor activity of the proximal colon was assessed in eight patients and four controls using a radiotelemetering capsule (Solartron capsule); pressure waves were recorded from the frequency change, 'movement activity' from the signal strength, and progression from the change in the 'edge' of the radiomagnetic field (Smith and Ridgway, 1962) .
Pressure activity in the sigmoid zone and rectum was examined in five patien-s with faecal stasis, 29 patients with uncomplicated diverticular disease, and in 14 control subjects by peranal passage of miniature balloons on air-filled polythene tubes. These were connected by Statham transducers to electromanometers within a photorecording device; basal tone was recorded and meals or prostigmine (0 5-1 mg) were used as stimuli.
PATHOLOGY
Histological material from 15 patients with faecal stasis was available for study. Studies of the colons of 26 patients with ulcerative colitis but without faecal stasis served as controls. The intact specimens of resected colon were not available at the time of this study, but the pathologists' original reports of the microscopic appearances ofthesewere analysed and considered, together with a review of the remaining blocks and sections from known sites in the colon. An eye-piece micrometer was used to measure the maximum thickness of the circular muscle coat in sections from the descending and sigmoid colon.
Results

CLINICAL ASSESSMENT
Incidence
Faecal stasis was present in 15-8 % of patients with ulcerative colitis. In some cases constipation was the major source of disability and such patients correspond to those described by Lennard-Jones et al (1962b) . Of 79 patients with disease confined to the rectum, 21 had stasis. This incidence of 26.6 %is similar to that reported by Lennard-Jones and his colleagues (1962a) in proctitis. It is rare in the young (Fig. 3) .
We also confirmed the commoner incidence of faecal stasis in females (Table I) . Five out of the six cases of stasis described by LennardJones et al (1962b) into three grades of severity: mild, moderate, and severe (Jalan et al, 1969) . The variables used were fever, number of bowel movements, and erythrocyte sedimentation rate. A significant relationship between stasis and severity of disease was not established (Table IV) dilatation was less than that found in the subjects without stasis (Table VI) . Not surprisingly, therefore, the outcome in patients with faecal stasis is good so that the phenomenon is predominantly an expression of the better prognosis of subjects with distal involvement regardless of the severity of the attack (Table VII) Twenty-three patients in whom colitis and diverticular disease coincided were similarly analysed.
Seven of these had faecal stasis. The incidence of faecal stasis in patients with colitis and diverticular disease is not different from the rest of the population of colitis. In respect of sex, age at onset, previous bowel habit, site of attack, onset of colitis, extent of involvement, severity, and prognosis, no differences emerge from those characteristics in the group of colitics without diverticular disease.
PATHOLOGY
The incidence of pericolitis, submucosal fibrosis, and destruction of ganglion cells was the same in the two groups of patients with and without stasis. As already shown in the clinical assessment, the proportion of patients with limited or distal colitis was much greater in the group of patients with faecal stasis and proximal dilatation of the colon was much commoner. In the latter subjects, the mucosa of the proximal colon tended to be rather thin, but only in three was this a notable feature (< 03 mm); all had associated diverticular disease. It is of interest that in three patients the inflammatory changes of ulcerative colitis were slight or absent in the mucosal portion of the diverticula (Figs. 4 and 5) . Of six patients with colitis and with diverticular disease and faecal stasis, in only three was the diagnosis of diverticular disease made by radiology. Only one patient had an organic obstruction, a kink in the bowel apparently caused by pericolic fibrosis. 
MOTILITY
Right colon Recordings of motility were obtained when the capsule reached or was just distal to the ileocaecal junction, which was recognized radiologically (Fig. 7) , and by the change in the character and the frequency of the waves from an ileal to a colonic pattern. At the ileocaecal junction in normal subjects ileal frequency of waves (7-10 per min) falls to the colonic level (2 waves per min). In four subjects with faecal stasis studied the colonic pressure waves were small in three and in the fourth subject were almost absent. Fluoroscopic examination of the capsule revealed rotational movements but little or no pressure change was recorded; records of the signal strength showed rapid, irregular falls consistent with orientational movements of the capsule (Fig. 8) . There appeared to be a loss of propulsion, with the capsule rotating in the faecal stream entering from the terminal ileum. In these four cases the capsule took four to five days at the minimum to pass this area. (The average transit through the right colon in eight normal subjects was six and a half hours.) In three of the subjects with faecal stasis the basal pressure across the ileocaecal junction dropped as in normals, but remained lower than normal. This contrasted with five patients with colitis without faecal stasis who either showed patterns similar to those of the normal controls or, as in two subjects, revealed a slight rise in basal pressures. 
Left colon
The mean motility index, defined as the product of the mean wave height in millimetres of water and the percentage duration of waves occurring during the recorded period, was calculated in 14 control subjects. It was found to be 166 in the basal state, 322 for the gastrocolic reflex stimulation, and 806 after prostigmine injection. In five patients with colitis and faecal stasis the mean motility index was 204 in the basal state, 668 after gastrocolic reflex stimulation, and 1,400 after prostigmine. The mean responses to prostigmine in faecal stasis lay between the values for normal subjects given above and for the diverticular disease cases(prostigmine response = 2,856) reported by Attisha and Smith (1969) ; the gastrocolic response was much less in both groups (mean motility index in faecal stasis 668 and in diverticular disease 740).
Discussion
Our findings confirm those of Lennard-Jones and his colleagues (1962b). The essential feature in these patients is the hold-up of faeces in the right half of the colon although all patients pass frequent stools consisting in the main of blood and mucopus. Plain abdominal films in patients in whom the frequency of passage of faeces has fallen usually show evidence of stasis in the proximal colon. Stasis produces disability deserving of treatment in itself. We have found both liquid paraffin and oral dioctylsodium sulphasuccinate to be helpful.
In our experience constipation due to stasis in proctocolitis is usually a transient affair which remits when the inflammation is brought under control but tends to recur with each exacerbation of the disease. In one patient in whom the colitis remained active over a long period barium was still present in the right half of the colon three months after a barium enema. Fig. 9 The basal pressure has been studied in the right colon at the time ofa passage of a telemetering capsule from the terminal ileum through the ileocaecal valve into the right colon. It was observed in four normal subjects (0 ----0) that the pressure falls. This fall was greater in three subjects with faecal stasis (@ 0). In ulcerative colitis, without stasis ( x x ), the pressure varied and either fell as in normals or in two instances remained at a high level.
faeces associated with a relatively normal proximal colon retaining the capacity to absorb water so that hard, scybalous masses are formed. On this basis, however, faecal stasis should not occur in the presence of extensive involvement of colon in which faeces remain liquid. However, in our series, seven patients with total involvement of the colon had faecal stasis, and examination of the specimens resected at operation in six of these provided histological confirmation. There was, however, a gradient of disease with the most severe changes occurring distally.
The evidence that diverticular disease is based on disordered motility (Arfwidsson, 1964; Painter and Truelove, 1964; Attisha and Smith, 1969) is convincing. To examine the possibility that faecal stasis in colitis had a similar basis, we compared patients with diverticular disease and those with faecal stasis. Nearly 20% of our colitis patients with faecal stasis gave a previous history of constipation. Symptoms and signs of faecal stasis invariably followed rather than preceded each attack of colitis. In some patients, the fortuitous addition of the disordered motility of diverticular disease to ulcerative colitis could explain the constipation or, alternatively, in the absence of diverticular disease, it seemed possible that ulcerative colitis could bring about a similar disordered motility. On this hypothesis muscle changes might be expected in colitis, and, similar to those seen in early diverticular disease, possibly result in the formation of diverticula.
In the Oxford area the radiological incidence of diverticular disease is in the region of 30% in subjects over the age of 60 (Manousos, Truelove, and Lumsden, 1967) and compares with the 25 % incidence in our patients with ulcerative colitis over the age of 60. In the age group 40-59, the incidence of diverticular disease in the Oxford area was 18.5% compared with 14.3% for our ulcerative colitis patients in this age group. t These figures appear to favour an incidental association of the two diseases in our patients but there are certain difficulties with this interpretation. The diagnosis of diverticular disease in the presence of ulcerative colitis is not easy (Berenbaum, Yaghmai, and Berenbaum, 1965 years nine out of 61 were recognized, and, up to the end of the study, 13 out of 235 cases had been recognized to have the disease. We feel that this is due to more accurate radiological diagnosis. The true incidence of diverticular disease may be higher than our radiologically based overall figure would suggest. Although Collins (1961) reported a grave prognosis in patients with ulcerative colitis complicated by acute diverticulitis, we have not encountered this association.
The pathological study supports the concept that a motility disorder similar to that seen in diverticular disease accounted for the faecal stasis because significant thickening of the inner spiral muscle of the colon was demonstrated. In diverticular disease this is accompanied by marked thickening of the taenia which, it has been suggested, causes bunching of the colon with an apparent increase in density of all the colonic elements (Williams, 1968) . In our retrospective study the thickness of the taenia could not be measured. Morson (1966) considered the characteristic shortening of the bowel in ulcerative colitis to be due to a muscle abnormality and maintains that fibrosis makes little contribution to the inflammatory response in colitis. Our results confirm the presence of muscle abnormality and in only one patient was there a potential organic obstruction. The degree ofmuscle thickening in the patients with colitis and faecal stasis lay between that in the ordinary colitic population and that found in the group of patients with diverticular disease. Functional abnormality of muscle in colitis was suggested by the work of Garrett, Sauer, and Moertel (1967) , who showed significant hyperactivity of the pelvic colon in patients with mild or moderate proctocolitis after oral administration of 15 minims of tinct. opii compared with normal controls.
Other motility studies have demonstrated decreased motor activity in patients with ulcerative colitis (Spriggs, Code, Bargen, Curtiss, and Hightower, 1951; Kern, Almy, Abbot, and Bogdonoff, 1951) . Kern and his colleagues (1951) had shown an inverse relationship between the frequency of bowel habit and the total activity of the record. Chaudhary and Truelove (1961) , on the other hand, suggested that the mean total activity was greater in patients with severe colitis, but Connell (1962) , in a discussion of this report, pointed out that this was probably a false interpretation as the results were significantly affected by one patient with abnormally high activity and after excluding this case, the mean total activity for the remainder was less than normal. There has been great variation in the results for individual patients, but in most studies there has been no attempt to divide them on the basis of bowel frequency, and most of the patients studied have had diarrhoea. Kern et al (1951) studied the motility of the distal colon in non-specific ulcerative colitis, and hyperactive records were obtained in four patients, three of whom had constipation. Our own finding of increased activity, mainly after prostigmine stimulation in the left colon in ulcerative colitis associated with faecal stasis in the right colon, is in accord with this, and apparently agrees with our pathological study in that the mean total activity in the sigmoid colon after cholinergic stimulation for these patients fell between that of normals and that found in diverticular disease. The observation of atony and non-propulsion in the proximal colon is in keeping with the proximal dilatation observed in resected specimens and presumably reflects a passive response to the distal functional obstruction; the basal pressure fell at the ileocaecal junction when a rise might have been expected if active obstruction, without atony, had been present. The observations are taken from patients in whom the orientational position of the capsule had not changed and in whom the capsule to aerial radio link had not varied, as indicated by the stability of the strength ofthesignal received from the capsule.
An interesting histological finding was that the mucosa in many of the diverticula did not share in the inflammatory response of the surrounding mucosa, but we can offer no explanation for this unless disordered motility has some aetiological significance in colitis, as diverticula, being largely free of muscle, can have little share in the motility responses of the rest of the colon.
Our evidence suggests that when ulcerative colitis is associated with faecal stasis a muscular abnormality exists which may be indistinguishable from that seen in prediverticular disease and the irritable colon syndrome. It is possible that this in some cases leads to the formation of diverticula but loss of mucosal tissue due to ulceration would otherwise limit the process.
